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Formulation of Search Strategies* 
INAFOURIE 
ABSTRACT 
COMPUTER-ASSISTED (CAI) HAS PROVED an effective method INSTRUCTION 
of teaching in Library and Information Science (LIS) practices such as 
online searching and enduser instruction. The growing interest in elec- 
tronic information retrieval, and especially the Internet, as well as the 
emphasis on lifelong learning skills stress the need for training in the 
formulation of search strategies. Distance education is especially suitable 
for training working adult students, and should therefore also be explored 
with regard to the teaching of skills in the formulation of search strate- 
gies. Since 1992 the Department of Information Science at the University 
of South Africa (Unisa) has been experimenting with a CAI tutorial in the 
formulation of search strategies. The experience gained from designing 
this CAI tutorial and from revising it in 1998, feedback from students and 
a literature survey are used to report on the design of CAI tutorials in the 
formulation of search strategies. 
1INTRODUCTION 
Computer-assisted instruction (CAI) is a well-known and accepted 
method of instruction for independent studies. Synonyms for CAT include 
computer-assisted learning ( C A L ) ,computer-based education (CBE) ,and 
computer-based training (CBT) . 
A number of applications of CAI have been reported in the Library 
and Information Science (LIS) literature, for example, by Armstrong 
(1984), Armstrong and Large (1987), Bourne (1990), Caruso (1981),Davis 
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(1993), Foster (1987), Gratch (1986), Large and Armstrong (1983a, 
1983b), Lessing and Bothma (1995), Madland and Smith (1988), 
Richardson (1994), Scholz, Kerr, and Brown (1996), Sievert and Boyce 
(1985), Van Brake1 (1988), Vander Meer, Rike, and Galen (1996), and 
Wood (1985). As early as 1972 Culkin (1972) discussed the use of CAI by 
LIS. Williams and Davis (1979) also reported on the early use of CAI in 
library instruction. 
A Dialog search could not, however, trace many explicit references to 
the use of CAI in the distance teaching of LIS. Web-based training and 
distance teaching are, however, dealt with by Hawkins (1998) and Herther 
(1997). The EDUCATE program (End-user Courses in Information Ac- 
cess through Communication Technology) also aims at self-paced learn- 
ing and distance education (Thomasson & Fjallbrant, 1996). However, it 
appears that this program is concerned mainly with Web-based training. 
A number of the CAI programs reported on deal with aspects of online 
searching, the formulation of search strategies, bibliographic instruction, 
using the library catalogue and information literacy (Armstrong, 1984, 
Azzaro & Cleary 1994, Binkley & Parrott 1987, Eisenberg et al. 1978, Neilsen 
& Bremmer 1985, Williams & Davis 1979). There are, however, other CAI 
applications, such as those for cataloguing and bibliometrics (Hopkins & 
Blackburn 1996). Library orientation is covered by Nipp and Straub (1986), 
training of library staff members by Bayne (1993) and user education by 
Vander Meer, Rike and Galen (1996). Lawson (1990) did a cost compari- 
son between library tours and CAI programs. She found that the majority 
of students using CAI learned as much, or more than, those students us- 
ing more traditional methods of instruction. 
The Department of Information Science at the University of South 
Africa (Unisa) has been using CAI since 1992 to teach the formulation of 
search strategies as part of a course in information organization and re- 
trieval. Unisa is a distance teaching university which to a large extent has 
been based on the correspondence model (ie core and often even all 
tutorial matter is provided in printed format). For the last ten years, there 
has, however, been encouragement from the university management to 
explore other methods of teaching such as CAI and more recently the 
World Wide Web (WWW) and other Internet facilities. 
In 1998, a new CAI tutorial on the formulation of search strategies 
was completed. This tutorial was designed in collaboration with The Unisa 
Department of Library Services. Unlike the 1992 edition, which was DOS 
based, the new tutorial can run under Windows 3.1 and Windows 95. 
The development of the 1998 tutorial was based on: 
experience with the 1992 tutorial in terms of student feedback and 
observation of their reactions and behavior when working through 
the tutorial in a class situation (students were asked to complete an 
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evaluation form (see appendix A) when working through the tutorial 
in their own time and also when working through it during an annual 
workshop). 
an analysis of developments in online searching, particularly new trends 
in the formulation of search strategies (a number of database systems, 
for example, have online thesauri or word lists which make it easier to 
select suitable search terms). 
a study of the requirements for designing a multimedia study package 
for the distance teaching of information retrieval (Fourie 1994, Fourie 
& Snyman 1996). 
a literature survey on the use of CAI by LIS. 
a reconsideration of developments in CAI in general as well as in ac- 
cepted practices (eg as reported in the papers presented at the Fourth 
CBE/CBT conference and workshop: information technology effective educa- 
tion/training, held 7-10 October 1996). 
a reconsideration of technological developments (this is one of the 
reasons that the 1998 edition is Windows based. The new edition also 
requires at least a 486 computer with a super VGA screen, 800 x 600 
resolution and which can support 256 colours. This may be rather 
advanced for some students, but if we decided on less sophisticated 
technology, it may be fairly out of date when the CAI program, which 
is very time consuming to develop, is finally implemented. For the 
next few years, however, the Department will continue to supply the 
1992 edition to students who do not have access to the required tech- 
nology. All students who attend the annual workshop in online search- 
ing, however, will have to work through the 1998 edition of the tuto- 
rial.) 
In this article, the Unisa experience with the design and use of the two 
CAI tutorials will be used to explore the design and use of CAI tutorials 
for distance teaching in the formulation of search strategies as well as the 
possible uses of such tutorials in programs in information literacy and 
enduser instruction. These considerations will serve as background to the 
discussion. 
2 DISTANCETEACHING METHODAS A SUITABLE 
FOR BASICAND LIFELONGTRAINING 
Distance teaching is a well-documented method of teaching. Although 
it has been used for a long time, there was always the stigma of distance 
teaching being second rate and the disadvantages of distance teaching 
were often stressed. With the growing need for adult training and the 
emphasis on lifelong learning, the importance and value of distance teach- 
ing have become more widely recognized (Holmberg, 1993). This also 
applies to LIS, where studies by Barron (1990, 1991), for example, raised 
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the importance of distance teaching methods in meeting the need for 
continuing and lifelong education. Enquiries received by the Department 
of Information Science suggest that there is a particular need among prac- 
tising information specialists for refinement of their search skills. Further- 
more, there is an increasing need for all library users to be trained in 
search skills, especially as a result of the growing interest in information 
and library catalogues available via the World Wide Web (The challenge 
of Internet literacy: the instruction-Web convergence 1997, Craver 1997, 
Wood et aZ1997). 
Before considering these aspects as an incentive to develop CAI tuto-
rials which meet the requirements of distance teaching, we shall examine 
distance teaching as a method of teaching displaying certain characteris- 
tics. Distance teaching is characterised by the geographic separation be- 
tween the learners and the lecturers. There are other characteristics as 
well: 
Although the student is geographically separated from the teacher 
and teaching institution, contact sessions such as workshops or video 
conferences may occasionally be offered. Such classes, however, should 
not take up too much time and should be planned only for those as- 
pects that cannot be taught in any otherway (eg practical online searches). 
If search strategies, for example, can be mastered by means of other 
teaching methods, they should be employed. 
The teaching institution supports the student through the planning 
and development of study programmes, and it provides for the evalu- 
ation of the student’s performance. It also provides guidelines, moti- 
vation and other forms of support. 
Distance students are mostly (working) adults studying separately from 
one another. This should be acknowledged in the teaching process. 
The needs, backgrounds, age groups and experiences of the students 
should be catered for (eg their subject interest in online searching). 
Although adults prefer to study independently they also need support 
and guidance in their studies. 
Any technology or media can be used, ranging from printed media to 
video conferences, computer-assisted instruction, and the Internet. 
Although distance education is based on one-way communication in 
which the study material is sent to students, there should also be 
opportunities for students to communicate with lecturers and fellow 
students. The latter (two-way communication) in particular can be 
improved by technology (Fourie 1994:52; Fourie & Snyman 1996236). 
When comparing these characteristics with those of CAI (as explained in 
the next section), the benefits of CAI for distance teaching will become 
clear. The requirements for a CAI tutorial will also be derived from these 
discussions. 
I‘here are clatalxisr<foi ‘11-
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Sufficient opportunities can be provided for the drilling and prac- 
tice of skills. The designer decides on, for example, the number of 
exercises or different cases to include and once the learner feels 
confident he or she can skip the rest of the exercises. It is possible to 
provide sufficient exercises to cater for the needs of slower learners. 
Sievert and Boyce (1985) deal with the drill and practice possibilities 
of CAI. 
Learners can work through the tutorial independently and in their 
own time. They can work through it at home, or at a workshop in a 
classroom situation. 
Learners can work at their own pace and they can repeat or skip work 
as they prefer. 
Simulations can be included. It is, for example, very useful in the for- 
mulation of search strategies to display the results of actual searches 
(an example is given in figure 2).  
FIGURE 2 
Example of search results that students can interpret 
Zombining search terms Screen 14of 18 
Example of resultsIt is very important to use the 

correct Boolean operators. It 

Retrieved Children 70 149 recordscan make a big difference in 
Games 4 677 records 
Search Children AND Gamesthe number of records you 
Total retrieved: 1 197recordsretrieve 
the actual records you 
Search Children OR Gamesretrieve and their relevance 
Total retrieved: 73 629 records 
Search Children NOT Games 
Total retrieved: 68 952 records 
(Database searched: ERIC) 
Summative evaluation can be provided for by requiring students to 
complete exercises and questions. Formative evaluation to get feed- 
back on the overall acceptability of a CAI tutorial can be catered for by 
evaluation forms to be completed by learners (such evaluation forms 
can be built into the program or they can be issued separately). 
CAI is especially useful when large student numbers are involved (Unisa 
has more than 100,000registered students who could for example be 
involved in information literacy courses). 
One of the main benefits of distance teaching is that students can 
work through the CAI at any time that fits in with the busy schedule of a 
working adult who may also have family and community responsibilities. 
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CAI tutorials also have disadvantages, which are covered by Allesi and 
Trollip (1991) and De Villiers (1989).These include: 
eyestrain if used over long periods of time 
the need for computer skills 
very time intensive to develop 
expensive to design 
requires large numbers of learners to make the design cost-effective 
impersonal in comparison with classroom instruction by lecturers (it 
can, however, be more personal for distance students who are used to 
studying in isolation from their lecturers and fellow students. One stu- 
dent evaluating the 1992 edition of the CAI tutorial commented: “It 
seems more personal in an impersonal sort of way than a study guide”). 
The benefits of CAI make it ideal for teaching the formulation of 
search strategies, especially with regard to the following: 
flexible learning opportunities 
opportunities to repeat the tutorial as many times as is necessary to 
master the work 
examples for different target groups and topics of interest 
different levels of entry and approaches 
the use of graphics to illustrate difficult concepts such as Boolean op- 
erators and truncation 
the inclusion of simulations of online searches and actual search re- 
sults. 
It is especially important for distance students to have an opportunity 
to master the formulation of search strategies in their own time so that a 
workshop can focus on the practical aspects, The Department of Informa- 
tion Science at Unisa has found that it is extremely useful if students use 
the CAI beforehand to do preparatory work on the formulation of search 
strategies. During the workshop we can then focus on the command lan- 
guage and search protocols for specific systems and on doing practical 
searches-things that students will not be able to do on their own at first. 
In this way the presentation of workshops can be justified (refer to the 
first characteristic mentioned in section 2). Prior knowledge of the for-
mulation of search strategies should also be an advantage in training for 
OPACs, Webpacs and the Internet (discussions on search engines specifi- 
cally emphasise the formulation of effective strategies). 
4 DESIGNOF A CAI TUTORIAL TEACHING:FOR DISTANCE THE 
FORMULATION STRATEGIESOF SEARCH 
According to Vieira (1989)the design of CAI tutorials based on sound 
instructional design principles is non-negotiable. His views are shared by 
other instructional designers such as Dick and Carey (1990),Allesi and 
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Trollip (1991), Boshoff (1991), and Ehrlich and Reynolds (1992) . l  Nu-
merous instructional design models can be found in the literature, each 
having its own strengths and weaknesses. There are, however, also many 
overlapping components. In 1994 the author completed a study on the 
design of multimedia packages for distance teaching (Fourie 1994:220). 
The instructional design model accepted was based on an analysis of cur- 
riculum and instructional design models from both conventional and dis- 
tance teaching literature. The main phases are 
determination of the need and situation analysis 
formulation of aims and performance objectives and development of 
items for evaluation 
design of study material, including development of a teaching strat- 
egy and media selection and integration (eg the inclusion of sound 
and video) 
development and preparation (this includes story boarding and pro- 
gramming) 
implementation and use 
assessment of student progress 
formative and summative evaluation on a continuous basis through- 
out all phases. 
Pistorius et a1 (1992) also discuss a CAI design model which is used by the 
Department of Computer Science and Information Systems at Unisa and 
has been adapted for the distance teaching situation. Their design model 
consists of the following steps: preparation and planning for the project, 
predesign, design, programming and formative evaluation and summative 
evaluation (Pistorius et aZ1992:13). 
The model by Fourie (1994) will be used in this article to explore the 
design of CAI tutorials for distance teaching in the formulation of search 
strategies. It should, however, be pointed out that the Department of Com- 
puter Science and Information Systems is responsible for the Centre for 
Software Engineering (Censi) which supports lecturers at Unisa in the 
design of CAI tutorials. Censi was responsible for the programming of the 
tutorials and also gave advice on the instructional design. The model by 
Pistorius et aZ(l992) therefore had a significant influence on the develop- 
ment of the CAI tutorials under discussion. 
4.1 DETERMINING FOR A CAI TUTORIALTHE NEED 
The first step in the design of a CAI tutorial is to determine whether 
the tutorial is really necessary, and then to do a situation analysis to de- 
cide how it should be designed to meet the needs and requirements iden- 
tified. 
Growing interest in the Internet and library catalogues available via 
the World Wide Web has increased the need for skills in the formulation 
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of search strategies (Wood et aZ1996).This applies to information special- 
ists who should be able to train LIS users as well as to LIS users searching 
for their own information. In general there is wide acceptance of the pos- 
sibilities offered by CAI and the need for such programs: 
Computer-based learning is becoming a reality with the development 
of interactive multimedia study materials that are bringing together 
text, graphics, sound, and video into integrated tutorial packages 
that, with the future broadband integrated digital services network 
(B-ISDN),will be downloaded to students’ personal computers. (Wil- 
son 1994) 
LIS departments normally have smaller student numbers, which does 
not really make it cost-effective to design CAI tutorials. The move to- 
ward training the wider community (eg students from other academic 
departments), however, has provided a larger target group. Since 1998, 
the Department of Information Science and Unisa Library Services have 
been jointly offering a postgraduate module in research information 
skills to students from the departments of Further Education and Chem- 
istry. 
When designing for distance teaching, the following needs in par- 
ticular should be considered: 
Learners study in isolation from their lecturers and teaching institu- 
tion and any medium which can help to ‘bridge’ this distance will be 
advantageous. 
Studies of online search styles and search behavior have shown that 
there are numerous ways to approach online searching (Wildemuth & 
Moore 1995, Wood et aZ 1996). CAI tutorials should therefore offer 
the benefit of different examples and solutions to information needs. 
The heterogeneous nature of distance students means that they have 
different needs. Their ages, background, working experience, cultures, 
computer skills and entry knowledge differ considerably. 
Problems experienced by online searchers and especially common mis- 
takes as identified by case studies. Wildemuth and Moore (1995:294 
295), for example, found that users often search inappropriately, 
underutilizing controlled vocabulary and using synonyms inappropri- 
ately. Both versions of the CAI tutorial consider the use of controlled 
vocabulary with special reference to thesauri. 
4.2 SITUATIONANALYSIS 
A situation analysis is one of the most important steps in the design of 
CAI tutorials. A number of aspects should be considered in a situation 
analysis. We shall focus on the following: 
learning content (in this case the formulation of search strategies, 
what it implies, changes in emphasis, new methods, etc) 
0 
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@ 	 learners (their styles, preferences, prior knowledge and especially their 
computer skills) 
available technology 

@ support (eg staff to develop and maintain the tutorial) 

4 . 2 . 1  ANALYSISOF LEARNINGCONTENTWITH REGARD TO THE 
FORMULATION STRATEGIESOF SEARCH 
Major textbooks on online searching (eg Harter 1986, Online Search-
ing. . . 1990 and Walker &Janes 1993) as well as training manuals for online 
services (eg Dialog) mention many of the same core aspects. These include: 
0 analysing the stated information need 
0 identifymg main concepts 
0 identifylng search terms (including the use of various resources to 
determine synonyms, etc) 
combining the search terms by means of Boolean operators 
truncating search terms to improve search recall 
grouping search terms and concepts together 
using proximity operators to specify word position and to increase 
search precision 
0 using different methods to expand and limit a search strategy (includ- 
ing field limiting) 
0 evaluating the search results and adapting the search strategy accord- 
ingly 
Azzaro and Cleary (1994:98) identify similar but less detailed aspects. The 
list provided by Wood et aZ(1997:33) is also more or less the same. In the 
1998 edition of the CAI tutorial, all of these aspects are covered. Our 
point of departure was the learners’ research information need. 
Once the learning content has been identified, it is broken down 
into smaller sections which can form separate or independent parts or 
topics of the tutorial. The benefit of a CAI is that you can follow a linear 
order in working through different topics, or allow students to branch 
according to their preferences. 
Wood et a2 (199750) also emphasise the need for learners to be able 
to interpret search results and to be aware of the effectiveness of the 
searches performed. Examples of actual searches and their results were 
therefore included in the tutorial. An example can be seen in figure 2. 
4.2.2 ANALYSISOF THE LEARNERS 
The CAI should meet the needs of the learners and especially the 
needs of distance learners. For the latter, it is important to bear in mind 
that instructions on how to use the tutorial should be absolutely clear and 
that the examples as well as their solutions should be unambiguous. Un- 
like students in a class situation, the learners are not in a position to ask 
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questions and get immediate answers. Since distance education is charac- 
terized by heterogeneous target groups, it is especially important to allow 
for different entry levels and different topics of interest. For the 1998 
edition of the Unisa tutorial, the following target groups were considered: 
0 	 students in library and information science (different levels, e.g., un- 
dergraduate and postgraduate) ; 
students of other academic departments doing a course in informa- 
tion literacy; 
practicing LIS workers requiring refinement of their search skills; and 
people from the wider public interested in searching the Internet and 
other electronic sources of information. 
When developing the CAI tutorials, the following aspects were of special 
concern: 
students’ prior experience with CAI; 
students’ prior experience with computers; and 
students’ prior experience with online searching and the formulation 
of search strategies. 
Computer skills and computer literacy are a problem. In a class situa- 
tion, this can easily be monitored and action taken if necessary. Fortu- 
nately the Department of Computer Science and Information Systems 
at Unisa has developed a CAI tutorial (Comuser) which is aimed at com- 
puter literacy (this program is also reported on by Pistorius et aZl992). 
Although students are advised to work through Comuser in their own 
time by either purchasing it from Unisa or using it at one of the com- 
puter laboratories provided by Unisa, they are still hesitant about doing 
so. The first morning of the workshop is therefore put aside for students 
to work through Comuser and the tutorial on search strategies. This has 
a positive influence on their ability to keep up with others during the 
workshop. 
When analysing the learners, it is also very important to consider the 
needs of adult learners (Wilson 1994) as well as different learning styles 
(Wood et aZ1997). 
4.2.3ANALYSIS OF AVAILABLETECHNOLOGY 
One of the main aspects to consider is students’ access to computers. 
Students may have their own computers or they may have access to com- 
puters at their offices or at study centers or computer laboratories pro- 
vided by the university. Technological requirements, however, should not 
be set too low in order to accommodate the greater number of students. 
It takes a long time to develop and implement a CAI tutorial. Once it has 
been in use for two or three years, even sophisticated technological re- 
quirements will be out of date. 
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4.2.4 ANALYSIS SUPPORTOF AVAILABLE 
Support includes funds for design and development, staff with the 
necessary expertise, suitable software, and time available for the design, 
development, and maintenance of a program. Pistorius et al (1992:14) 
stress the importance of the development team. They suggest that the 
team should consist of a project manager, instructional designer, subject 
expert(s), programmer, graphic artist, and language editor. Bayne (1993) 
also refers to a team approach. 
At Unisa, the team responsible for designing the 1998 edition con- 
sisted of the following role players: 
project manager and instructional designer (head of Censi) 
subject expert with knowledge of instructional design (from the De- 
partment of Information Science) 
subject experts acting as advisers and evaluators (subject librarians 
from the Unisa Library Services) 
a team member with an interest in CAI but no subject expertise; 
programmer (from Censi) 
graphic artist (from Unisa Library Services) 
4.3 FORMULATION OR OUTCOMESOF OBJECTIVES 
FOR THE CAI TUTORIAL 
The purpose of a CAI tutorial should be clear to the learners. If ob-
jectives or outcomes are clearly formulated, they will help them to moni- 
tor their progress and performance so that they can come well prepared 
for practical sessions. It is also important to ensure that the questions, 
exercises or tests which are set support the objectives or expected out- 
comes. 
The purpose of a tutorial as well as the objectives or outcomes should 
also be in keeping with the findings of the situation analysis for the learn- 
ing content and the needs of the target group. 
While formulating the objectives, the methods and type of assessment 
should also be considered. 
4.4 PERFORMANCEASSESSMENT 
It is not essential for a CAI tutorial to include items for performance 
assessment, but it is the opinion of this author that if skills are involved 
(such as in formulating search strategies), various forms of assessment 
should be allowed for. In the 1998 edition of the tutorial we used mul- 
tiple-choice questions and pairing of items, among others. Open-ended 
questions are difficult to monitor since the author cannot allow for all 
possible responses. 
The idea of a notebook (see figure 3) was introduced in the 1998 
edition. Students use the notebook to keep a record of their information 
need, the so i~rcchthey ~ ~ i l luse, main concepts, the combination of con- 
cepts etc. When complrting the tiitorial, the student can print the note- 
book. ~ ~ i i f ( ~ i . t ~ ~ t i ~ ~ t t , l y ,t  is not possililc to pi-ovitlc individual feedback on 
students' notebooks iiidicating lvhether t1it.y are o i i  die right track. 
From stiident feetll~cl; o n  the 1992 editioil of'thc CAI tutorial, it was 
clear that most stiiderits mjo: assessment and consider it a very important 
component in nionitoririg their owii progi-ess (for distance students thcre 
is no other way to monitor their progress). 
4 pretest was included in the 1992edition to allow experienced online 
searchers (some Unisa students do work in I S  and may therefore be com- 
petent online searchers) to establish whether it is necessary for them to 
complete the tutorial. The pretest was difficult, because the intention was 
that, if students passed it, they knew enough to skip the tutorial. Students 
reported that they liked the fact that the pretest challenged their knowl- 
edge, but that they also need something to relate to their prior experi- 
ence and entry kno-wledge. As a result o f this feedback, the 1998 edition 
includes a pretest with two components: 
1. 	 Refresher-to link to the students' prior knowledge. We assumed that 
the students know something about searching the library catalogue, 
and based a couple of questions on this with the idea of forming a link 
between searching the librar): catalogue (which is often based on known 
items) arid other methods of online searching. 
2 .  	 Challenge-which is aimed at the experienced online searcher. Be-
cause of time constraints in the design of the tutorial, the challenge 
FOURIE/THE USE OF CAI FOR DISTANCE TEACHING 123 
questions are the same as at the final level of progress assessment. 
This will be changed in due course. 
5 ACTUALDESIGNOF A CAI TUTORIAL 
Many sources deal with the design principles for CAI, for example 
Allesi and Trollip (1991), Boshoff (1991), De Villiers (1989), Pistorius et al 
(1992), and Wood et aZ(1997). Among other things they cover the selec- 
tion of an authoring language, screen layout and design, navigation op-
tions, and use of color and fonts. These aspects will not be dealt with here, 
but it is important to bear in mind that they have a significant influence 
on the overall success of a tutorial. Some of the aspects to consider when 
doing the actual design include: 
how to gain students’ attention 
order of presentation 
screen layout (which should be consistent) 
inclusion of suitable examples 
feedback and channeling of learners’ actions (eg referring students 
to revise a particular section) 
0 provision of onIine guidelines on how to use the tutorial 
0 navigation between screens 
0 inclusion of a glossary 
6 DEVELOPMENT, IMPLEMENTATIONAND DISTRIBUTION 
Because of the limited scope of this article, development and imple- 
mentation will not be dealt with. In distance teaching, distribution meth- 
ods should, however, be carefully considered. At Unisa we considered dis- 
tributing the tutorial to 
all students, regardless of whether they have access to a computer (this 
can be very expensive) 
students who have access to a suitable computer (notices with reply slips 
should then be sent to students so that they can request the tutorial) 
study centres or computer laboratories 
It should also be decided whether a tutorial will be distributed on flop- 
pies, stiffies, or CD-ROM, or whether it will be downloaded from the 
Internet. 
’7 EVALUATION 
Students’ performance as well as the efficiency and acceptability of a 
tutorial, should be evaluated. 
Students’ performance can be assessed by including tests. In the 1998 
edition of our tutorial we preferred to use the term ‘progress assessment.’ 
Three levels of assessment ranging from very basic to advanced exercises 
were included. Students’ comments on these will be collected in due time. 
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The importance of both formative and summative evaluation is stressed 
by Pistorius et a1 (1992), De Villiers (1989) and Dick and Carey (1990). 
Formative evaluation should be an integral part of the design and devel- 
opment of any CAI tutorial. After designing each section it should be 
evaluated by the design team and, where possible, students should be in- 
volved. On completion of the tutorial, it should also be evaluated by other 
experts. We used subject librarians from the Unisa Library. 
Once a tutorial is implemented, students should be allowed to evaluate 
it. Valuable feedback can be gathered in this way. Appendix A includes the 
evaluation form used to evaluate the 1998 edition. Only minor adaptations 
were made on the form used to evaluate the 1992 edition. Although it is a 
detailed form, students never complained about completing it. Some even 
provided much more detailed feedback than required. One student, for 
example, drew a sketch of a student receiving a certificate from Garfield 
(which was the character used in the 1992 edition). 
7.1 How Do STUDENTSEXPERIENCETHE CAI TUTORIALS? 
From the feedback we have received, it is clear that students are ex- 
cited about the new teaching medium. One student could not load the 
CAI tutorial because she did not have access to the required technology 
but commented: ‘I felt as if I had the Rosetta stone in my hand! Thanks 
for everything.’ 
Words describing their feelings about CAI include stimulating, useful, 
clear; interesting, reinforcing, humorous, amusing, challengzng, relevant, and in-
spiring. It is also seen as ‘interesting, motivating and an aid to studies.’ 
Other comments included: 
Using characters enhances the relational possibilities for the user.’ 
(In the 1992 edition Garfield and his master were used to provide 
dialogue around the formulation of search strategies, and in the 1998 
edition the characters of a digger and geologist were designed to rein- 
force the analogy between the retrieval of information searching and 
the process of digging and mining for minerals and precious gems.) 
‘My three year old daughter kept looking over my shoulder at the 
characters.’ There were, however, also a few students who did not like 
the use of characters and considered them unnecessary and boring. 
‘Relieve feelings of pressure to perform.’ 
‘You don’t feel embarrassed if you make a mistake because no-one is 
aware of it.’ 
‘It forces one to learn quicker with sheer interest.’ 
Students also used the opportunity to point out sections where the expla- 
nations or examples were not clear enough and that online guidelines on 
how to use the tutorial should be included. These comments proved very 
valuable when revising the tutorial. Some considered the 1992 edition too 
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easy and user friendly and asked for more challenging tasks. We hope that 
the final level of assessment in the 1998edition will be challengmg enough! 
’7.2SUMMATIVEEVALUATION 
We have not yet attempted a summative evaluation of students’ per- 
formance or to compare the success of CAI with other methods of teach- 
ing. However, Vander Meer, Rike and Galen (1996:158) include an ex- 
ample of a post-test. This may be addressed in future research. 
8 CONCLUSION 
CAI can play an important role in helping students to become uufuit 
with the formulation of search strategies before attending practical ses- 
sions on online searching. Since it is no longer only information special- 
ists who are interested in the formulation of search strategies, the target 
group is growing to include students from other disciplines and even 
members of the wider public who are interested in using internet search 
engines. This makes it all the more cost-effective to design CAI tutorials. 
The experience of the Department of Information Science shows that 
students enjoy CAI and find it an effective method of teaching. It is, 
however, very important that the needs of distance students should be 
considered, and that detailed feedback from students should be collected. 
NOTE’ The Dick and Carey model is widely accepted for CAI and is also used by Bayne (1993) 
with regard to LIS applications. 
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APPENDIXA 
Evaluation of a Computer-Assisted Instruction (CAI) Tutorial: Windows 
Version 
PERSONAL INFORMATION 
Name: 
Student number: Date: 
PRIOR KNOWLEDGE/EXPERIENCE 
Indicate with crosses in the appropriate squares the level of your prior knowl- 
edge/experience:
Computers extensive average none 
Online searching extensive average none 
Search strategies extensive average none 
Compu ter-assis ted extensive average none 
instruction (CAI) 
COMPLETION OF THE CAI TUTORIAL 
Did you complete the tutorial? 
If not, please indicate the reasons (eg, do not have access to a computer). 
If you were unable to complete the tutorial, you need not complete the rest of 
the form. 
Ifyou completed the DOS version, please complete the questionnaire on page 
4 to 12. 
CONTENT 
Rate the following aspects by ticking the appropriate column opposite each alter- 
native: 
Excellent Good Average Poor Very Poor 
Coverage of 
topic 
Examples 
Style of 
presentation 
Logical order 
of presentation 
Layouts of 
screens 
Use of colour 
Illustrations 
Navigation 
(did you know 
how to proceed?) 
Any suggestions? 
Indicate with ticks in the appropriate squares, the parts of the tutorial you 
found difficult to understand: 
Research and search strategies 

Specify 

Identifying search terms 

Specify 

Combining concepts and search terms 

Specify 

Searching on word stems 

Specify 
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Grouping concepts and search terms 

Specify 

Field searching 

Specify 

Specifying word position 

Specify 

Adapting search strategies 

Specify 

Did you spot any errors (such as spelling mistakes) in the tutorial? 

If yes, please list them: 

Which part of the tutorial did you enjoy most? 

Which part of the tutorial did you enjoy least? 

PREFORMANCE 
Indicate with a cross in the appropriate square if you could or could not an- 
swer the refresher questions 
Yes No 
If no, why not? 
Answer the Challenge questions BEFORE completing the tutorial 
Yes No 
If no, why not? 
Answer Progress Assessment, level 1 
Yes No 
If no, why not? 
Answer Progress Assessment, level 2 
Yes No 
If no, why not? 
Answer Progress Assessment, level 3 
Yes No 
If no, why not? 
Underline the words that best describe your feelings about the tutorial. (Un- 
derline as many words as you wish.) 
stimulating confusing boring clear 
too difficult challenging too easy frustrating 
useful uninteresting useless/worthless interesting 
Underline the words that describe your feelings about the use of graphics. 
(Underline as many words as you wish.) 
amusing humorous annoying inspiring 
distracting frustrating reinforcing relevant 
irritating unnecessary stimulating boring 
USER FRIENDLINESS 
During the time that you worked throughout the tutorial, which of the follow- 
ing, if any, happened? Please tick the appropriate squares. 
Pressed the wrong keys and did not know how to continue with the tutorial. 
Did not know what was required of you? 
Looked up information in other sources in order to answer the question. 
Any suggestions? 
CAI IN GENERAL 
What did you like about CAI as a medium of presentation? 
What did you dislike about CAI as a medium of presentation? 
Would you like any other tutorial matter to be presented by means of CAI? 
(Not applicable for this year.) 
Any suggestions? 
Thank you for your time and patience 
